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$X$ Banach $X’$ $X$ $(\cdot, \cdot.)$ $X’$
$X$ natural pairing $B(X)$ $X$ Borel $\sigma$-algebra . $H$
Hilbert $<\cdot,$ $\cdot>$ $H$ $FD(H)$ $H$
- $\mathcal{F}$ $H$ $I$
$Z$ $\xi_{1},$ $\xi_{2},$
$\ldots,$
$\xi_{n}\in X’,$ $D\in B(\mathrm{R}^{n})$
$Z$
.









$Z=\{x\in H;Px\in F\}$ $(P\in \mathcal{F}, F\in B(PH))$
21( ) $\prime \mathcal{R}$ $\mu$
(i) $\mu$ : $\mathcal{R}arrow[0,1]$
(ii) $\mu$ $\mathcal{R}_{\xi_{1},\xi_{2},\ldots,\xi_{n}}$
Hilbert Gauss





$Z=\{x\in H;Px\in F\}_{\text{ }}n=\dim PH_{\text{ }}dx$ $PH$ Lebesgue
1 $H$ $\gamma$ \mbox{\boldmath $\sigma$}-
$\underline{|x|^{2}}$
)





23( ) $\mu$ $H$ $U$ $H$
$\mu(C)=\mu(u(C))$ $(u\in U, C\in R_{H})$
$\mu$
$\prime \mathcal{R}_{H}$ $H$
24( ) $\epsilon>0$ $\delta>0$
$\mu(C)<\delta\Rightarrow\mu(u(C))<\epsilon(u\in U, C\in \mathcal{R}_{H})$
$H$ $\mu$
25(Gross ) $\in>0$ $P_{0}\in \mathcal{F}$









$N_{\epsilon}=\{x\in H;||x||<\epsilon\},$ $F^{\perp}$ $F$
Hilbert Gauss $\gamma$
L.Gross
26(Abstract Wiener Space) $\gamma$ $H$ Gauss $||\cdot||$
$H$
$\gamma$- (Gross) $B$ $||\cdot||$ $H$ $i$ $H$ $B$
$(i, H, B)$ Abstract Wiener Space
Gross Dudley-Feldman-LeCam
27(D.F.L ) $\epsilon>0$ $G\in FD(H)$
$F\perp G$ $F\in FD(H)$
$\mu(\{_{X\in H;}||x-F^{\perp}||<\in\})\geq 1-\epsilon$
$||\cdot||$ $\mu$ - (D.F.L)
$||\cdot||$ \mu - (D.F.L)
$\Leftrightarrow$









3.1 $H$ \tau $\mu$ $H$ $||\cdot||$ $H$
$B$ $||\cdot||$ $H$ $(\mathrm{i})\sim(\mathrm{v}\mathrm{i})$
$(\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{v})\Rightarrow(\mathrm{v})\Leftrightarrow(\mathrm{v}\mathrm{i})$
(i) $I$ $F$ $P_{n}$ $\epsilon>0$
$\lim\mu(\{x\in H;||P_{n^{X}}-Pmx||>\epsilon\})=0$
$n,marrow\infty$
(ii) $||\cdot||$ \mu - (Gross)
(iii) $I$ $P_{n}\in \mathcal{F}$ $\epsilon>0$
$\lim\mu(\{x\in H;||P_{n^{X}}-Pmx||>\epsilon\})=0$
$n,marrow\infty$
(iv) $I$ $P_{n}\in \mathcal{F}$
$\lim_{Narrow\infty}\lim_{\infty narrow}\mu(\{_{X}\in H;\sup_{k1\leq\leq n}||Pk^{X}||>N\})=0$
(V) $||\cdot||$ $\mu$- (D.F.L)
(vi) $i(\mu)$
$i$ $H$ $B$ $i(\mu)=\mu\circ i-\mathrm{l}$
$(\mathrm{i}\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{v})$ .










$||P_{n0^{X}}||> \frac{N}{2}$ $\sup_{n_{0}\leq k\leq n}||P_{k}x-P_{n_{0}}x||>\frac{N}{2}$ :
$\cdot-$
$.$ .
$\{\sup_{1\leq k\leq n}||P_{k^{X}}||>N\}\subset\{\sup_{1\leq k\leq n0}||P_{k}x||>N\}\cup\{\sup_{\leq n}||P_{k^{X}}||n_{0}<k>N\}$
$\subset\{\sup_{1\leq k\leq n0}||P_{k}x||>N\}\cup\{||P_{n_{0}^{X}}||>\frac{N}{2}\}\cup\{\sup_{n_{0}<k\leq n}||P_{k}X-P_{n0^{X}}||>\frac{N}{2}\}$
$\{\sup_{k1\leq\leq n}||P_{k}x||>;N\}$ $\{x\in H\sup_{1<k\leq\neg’.n}||P_{k}x||>N\}$
–\sim $\cdot$ $\cdot-\cdot\cdot-$ $\cdot$ . $N_{\sim\langle}$..–.. $..-$ $\cdot$ .







$t_{k}\in \mathrm{R}^{\ell_{k}},$ $\ell k=\dim P_{k}(H)$
$(\mu\circ P_{k}^{-1})$ $k$
$( \mu \mathrm{o}P^{-1}k)(|tk|>M_{k})<\frac{\epsilon}{2^{k}}$ $M_{k}$
$\underline{M}>\max\{M_{1}, M_{2}, \ldots, M_{n_{0}}\}$ $N>M$
2 $-$
$N_{\sim 1}$ , $-\cdot\cdot-$ $\cdot$ . $N\mathrm{s}\backslash$.. – $\cdot$ .
$\mu(\{\sup_{1\leq k\leq n0}||P_{k}x||>\wedge\overline{2}. \})<\epsilon$ , $\mu(\{||P_{n_{0}^{X}}||>\wedge\overline{2}. \})<\in$
$N$
– $>\epsilon$ $N$ (iii)
2
$N_{\sim\backslash }$
$..-$ $\wedge\Gamma$ $1\mathrm{I}-$ $-$









32 $\mu$ $H$ 3.1 (i)
$\sim(\mathrm{v}\mathrm{i})$
1 $\gamma$ $H$ Gauss 3.1 (i) $\sim(\mathrm{v}\mathrm{i})$




$(\ell^{2})^{*}$ $\sigma((\ell^{2})^{*}, \ell 2)$ $\ell^{2}$ $\mathcal{I}$ $\{e_{n}\}_{n1,2}=,\ldots$
$\ell^{2}$ $e_{n}=(0,0, \ldots, 0,1,0, \ldots)$ $(\cdot, \cdot)$ $(\ell^{2})^{*}$
$\ell^{2}$ natural pairing $\mathrm{n}$
$(\ell^{2})^{*}$ $a,$ $b$ Dirac $\delta_{a},$ $\delta_{b}$
$\ell^{2}$
$\mu_{a},$ $\mu_{b}$
$a\in(\ell^{2})^{*}\mathrm{s}.\mathrm{t}(a, e_{n})=1,$ $n=1,2,$ $\ldots$ $(a, e_{\alpha})=0,$ $e_{\alpha}\in \mathcal{I}\backslash \{e_{n}\}_{n=}1,2,\ldots$
$b\in(\ell^{2})^{*}\mathrm{s}.\mathrm{t}(a, e_{n})=n,$ $n=1,2,$ $\ldots$ $(a, e_{\alpha})=0,$ $e_{\alpha}\in \mathcal{I}\backslash \{e_{n}\}_{n=}1,2,\ldots$
$\mu_{a}(\{x\in\ell 2;(<\xi 1, X>, <\xi_{2}, x>, \ldots, <\xi_{n}, X>)\in D\})$
$=\delta_{a}(\{x\in(\ell^{2})^{*}; ((\xi_{1}, x), (\xi_{2}, x), \ldots, (\xi_{n}, x))\in D\})$
$\mu_{b}(\{x\in\ell 2;(<\xi 1_{)}X>, <\xi 2, x>, \ldots, <\xi_{n}, X>)\in D\})$
$=\delta_{b}(\{x\in(\ell^{2})^{*}; ((\xi_{1}, x), (\xi_{2}, x), \ldots, (\xi_{n}, x))\in D\})$
$\xi_{1},$ $\xi_{2},$
$\ldots,$
$\xi_{n}\in\ell^{2}$ , $D\in B(\mathrm{R}^{\mathrm{n}})$
open,convex,absorbing,circled $U_{1},$ $U_{2)}U_{3}$
{\beta n},{\mbox{\boldmath $\lambda$} $\{\beta_{n}\}$ $\beta_{n}arrow$
21
$\infty(narrow\infty)$ $\{\lambda_{n}\}$ $\lambda_{2m}=0_{\text{ }}\lambda_{2m-1}>0$ $\{\lambda_{2m-1}\}$ $\lambda_{2m-}$
$arrow\infty(marrow\infty)$
$\Gamma_{1}\text{ }\{\pm\beta_{n}(e_{1}+e_{2}+\ldots+e_{n});n=1,2, \ldots\}\text{ }$ convex hull,
$\Gamma_{2}\text{ }\{\pm\lambda_{n}(e_{1}+e_{2}+\ldots+e_{n});n=1,2, \ldots\}\text{ }$ convex $\mathrm{h}\mathrm{u}\mathrm{l}1_{\text{ }}$
$\Gamma_{3}$ $\{\pm\lambda_{n}(e_{1}+2e_{2}+\ldots+ne_{n});n=1,2, \ldots\}$ convex hull
$B_{1}$ $l^{2}$ $B_{2}$ $\{x=(x_{n})\in\ell^{2};\sqrt{\sum_{n_{-1}^{-}}^{\infty}(\frac{x_{n}}{n})^{2}}<1\}$
$U_{1}=\Gamma_{1}+B_{1},$ $U_{2}=\Gamma_{2}+B_{1},$ $U_{3}=\Gamma_{3}+B_{2}$
$U_{1},$ $U_{2},$ $U_{3}$ , $B_{2}$ gauge $||*||_{1},$ $||\cdot||_{2},$ $||\cdot||_{3},$ $||\cdot||_{4}$
$\mu_{a}$ $||\cdot||_{2}$ 1984 D.F.L Gross
1999 3.1 (iii) (vi)
$(\mathrm{i})_{\text{ }}(\mathrm{i}\mathrm{i})$




4.1 $|\mathrm{H}|_{2}$ \iota \mbox{\boldmath $\gamma$}-
$p^{2}$
$f_{1}=e_{1}$ ,
$f_{2}= \frac{e_{2}+e_{3}}{\sqrt{2}},$ $f_{3}= \frac{e_{2}-e_{3}}{\sqrt{2}}$ ,
$f_{4}= \frac{e_{4}+e_{5}}{\sqrt{2}},$ $f_{5}= \frac{e_{4}-e_{5}}{\sqrt{2}},$ $f_{6}= \frac{e_{6}-e_{7}}{\sqrt{2}}$ ,
$f_{7}= \frac{e_{6}+e_{7}}{\sqrt{2}},$ $f_{8}= \frac{e_{8}-e_{9}}{\sqrt{2}},$ $f_{9}= \frac{e_{10}-e_{11}}{\sqrt{2}}$ , $f_{10}= \frac{e_{12}-e_{13}}{\sqrt{2}},$ $\ldots$
$f_{1}$ $= \frac{e_{2n}+e_{2+1}n}{\sqrt{2}}$ ,
$\overline{2}^{n(n+)1}1+$
$f_{1}$ $= \frac{e_{n(n-1)()3}+2^{-}enn-1+}{\sqrt{2}}$ , . . . ... $f_{1}$ $= \frac{e_{n(1)}-n+en(n+1)+1}{\sqrt{2}}f$
$\overline{2}n(n+1)+2$ $\overline{2}n(n+1)+n$








$= \{x\in\ell^{2};\sum_{1i--}| \ovalbox{\tt\small REJECT} k<f_{ji}+, x>|^{2}>\epsilon_{0}\}$
$=\{x\in P2;\sqrt{x_{j+1^{2}}+xj+2+2+X_{j}+k^{2}}>\epsilon_{0}\}$
$=\ell^{2}\backslash \{x\in\ell^{2};\sqrt{x_{j+1^{2}}+xj+22++X_{j}+k2}\leq\epsilon 0\}$
$\supset\ell^{2}\backslash$ { $X\in\ell^{2};|Xj+1|\leq\epsilon_{0}\mathrm{B}1\text{ }|_{X|}j+2$ \leq \epsilon 0 . . . $|x_{j+k}|\leq\epsilon_{0}$ }
$( \int_{-\epsilon 0}^{\epsilon 0}\frac{1}{\sqrt{2\pi}}ed-\frac{x^{2}}{2}x)<k\Xi_{0}$
$k$
$\gamma(\{_{X}\in\ell^{2};|Pj+k^{-}P_{j^{X}}|>\epsilon_{0}\})\geq 1-\epsilon_{0}$
$\epsilon_{0}>0_{\text{ }}$ $N$ $n>m>N$
$\gamma(\{x\in\ell^{2};||P_{n}x-P_{m}X||_{2}>\epsilon 0\}\geq 1-\epsilon 0$
$\gamma$ 3.1 (i)
1 $||\cdot||_{2}$ $\gamma$ -
4.2 $||\cdot||_{3}$ $\mu_{b}$ (iii)
$P_{n}$ $e_{1},$ $e_{2},$ $\ldots,$ $e_{2n+1}$
$\ell^{2}$
$P_{n}$ $I$





















$||\cdot||_{3}$ $\mu_{b}$ $(\mathrm{i})_{\text{ }}(\mathrm{i}\mathrm{i})^{\text{ }}.\text{ _{ }}$
$(\mathrm{i}\mathrm{i}\mathrm{i})\sim(\mathrm{v}\mathrm{i})$
$||\cdot||_{2}$ $||\cdot||_{1}$









$||\cdot||_{3^{\text{ }}}||\cdot||_{4}$ $\mu_{a}$ 3.1




PP $e_{1},$ $e_{2},$ $\ldots,$ $e_{n}$ $\ell^{2}$ $I$
$n>m$ $(P_{n}-P_{m})$ $e_{m+1},$ $\ldots,$ $e_{n}$ $\ell^{2}$








4 3.1(i) $(\mathrm{v}. \mathrm{i})$
O
$\cross$
$||\cdot||_{4}$ \mbox{\boldmath $\gamma$}- $U_{3}=\Gamma_{3}+B_{2}\supset B_{2}$
$||\cdot||_{4}$ $\mu_{a},$ $\gamma$ $||\cdot||_{3}$ $\mu_{a},$ $\gamma$












$||\cdot||_{3},$ $||\cdot||_{4}$ $\mu_{a}$- (Gross)
$\mu$- (Gross) $\mu$
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